Role of Ca2+ influx in bombesin-induced mitogenesis in Swiss 3T3 fibroblasts.
In Swiss 3T3 fibroblasts a peptide mitogen bombesin, which acts through the phospholipase C-protein kinase C signaling pathway, stimulates DNA synthesis in a manner strictly dependent on the medium calcium concentration: [3H]thymidine incorporation into DNA in the presence of a saturating concentration of bombesin (10(-8) M) is 4-fold greater at 3.0 mM extracellular calcium as compared with a value obtained at 0.03 mM calcium. In the present study we attempted to identify the site and the mechanism of action of Ca2+ influx along the bombesin-induced mitogenic signaling pathway, by comparing bombesin effects at 0.03 and 3.0 mM of medium calcium. Bombesin induces the same extent of increases in [3H]inositol phosphates after 1 min, and comparable sustained increases in the cellular content of 1,2-diacylglycerol for up to 4 h, at either 0.03 or 3.0 mM calcium. Bombesin induces the same extent of phosphorylation of MARCKS protein, the major cellular substrate for protein kinase C, irrespective of the medium calcium concentration for at least 4 h. Moreover, diverse cellular responses elicited by bombesin, including c-fos expression, activation of microtubule-associated protein 2 kinase and S6 kinase, glucose uptake, and protein synthesis but not the release of arachidonic acid and its metabolites, are induced similarly at either 0.03 or 3.0 mM calcium. Down-regulation of cellular protein kinase C nearly completely abolishes bombesin effects on c-fos expression, S6 kinase activation, glucose uptake, and DNA synthesis. These results suggest that the target of Ca2+ influx in bombesin-induced mitogenic signaling pathway is not located along the phospholipase C-protein kinase C signal transduction system including cellular events in early G1 phase that exist downstream to protein kinase C action.